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PREFACE 


The  final  environmental  statement  (FES)  on  the  Pearl  mine  consists 
of  the  following: 

Volume  1,  Northern  Powder  River  Basin  Coal  draft  environmental 
statement; 

Volume  2,  Proposed  mining  and  reclamation  plan,  Pearl  mine,  Big 
Horn  County,  Montana,  draft  environmental  statement; 

Volume  3,  Northern  Powder  River  Basin  Coal  final  environmental 
statement;  and 

Volume  4  (this  volume),  Proposed  mining  and  reclamation  plan. 

Pearl  mine.  Big  Horn  County,  Montana,   final  environmental  statement. 

Volumes  1  and  2  were  circulated  as  drafts  for  review  and  comment;  a 
limited  number  are  available  on  request  from  the  U.S.  Geological  Survey, 
Environmental  Impact  Analysis  Program,  Box  25046,  Mail  Stop  701,  Denver 
Federal  Center,  Denver,  Colorado  80225. 

This  volume  considers  the  proposed  Pearl  mine:     it  summarizes  revi- 
sions to  the  mine  plan  made  since  the  DES  was  issued.     It  also  responds 
to  comments  on  the  DES  and  identifies  changes  made  in  response  to  the 
comments. 

Comments  on  volume  1,  the  Northern  Powder  River  Basin  Coal  environmental 
statement,  are  presented  in  volume  3  of  this  FES. 
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PEARL  MINE  PROPOSAL 


(  )     Draft  (X)     Final  environment  statement 

Department  of  the  Interior,  U.   S.  Geological  Survey 
Montana  Department  of  State  Lands 

1.  Type  of  action:     (X)  Administrative        (  )  Legislative 

2.  Brief  description  of  the  action: 

State  and  Federal  regulatory  agencies  must  decide  to  permit  a  mine 
and  reclamation  plan,  or  an  alternative  to  it,  for  the  Pearl  mine  in  Big 
Horn  County,  Montana.     Shell  Oil  Company  proposes  to  open  a  new  coal  mine, 
including  roads  and  facilities,  and  to  extend  a  rail  spur  from  the  Decker 
spur  to  the  Pearl  minesite.     An  estimated  46.5  million  tons  of  low-sulfur 
coal  would  be  removed  from  an  area  of  about  616  acres  over  a  period  of  27 
years. 

3.  Summary  of  adverse,  unavoidable  environmental  impacts: 

A.  Existing  soils,  vegetation,  and  wildlife  habitat  would  be  dis- 

turbed or  destroyed  incrementally  on  1,462  acres  over  a  27-year 
period,  and  their  diversity  would  be  lost  for  possibly  several 
decades  or  longer  following  reclamation. 

B.  Existing  local  shallow  aquifers  within  the  mine  pits  would  be 

destroyed  and  replaced  with  spoils,  which  when  resaturated, 
would  contain  water  of  poor  quality;  this  would  probably  be 
unsuitable  for  domestic  or  livestock  use.     If  the  restoration 
of  the  alluvial  aquifer  were  not  successful,  the  reclamation 
of  the  riparian  vegetation  could  be  adversely  affected.  This 
in  turn  would  preclude  the  reestablishment  of  premining  wild- 
life populations  dependent  on  this  type  of  habitat. 

C.  During  mining,  fugitive  dust  emissions  would  increase  twofold 

to  eightfold.     Emissions  would  sporadically  exceed  State 
and  Federal  air  quality  standards.     Gaseous  emissions  would 
increase  but  would  probably  not  violate  standards.  Visibility 
would  be  decreased  locally  during  mining. 

D.  Population  in  Sheridan  County,  Wyoming,  would  increase  by 

approximately  460  persons  (including  mine  employees,  ancillary 
employees,  and  their  families)  by  1990  due  to  the  Pearl  mine, 
with  a  similar  increase  in  traffic  (assuming  no  new  town  is 
built).     Approximately  49  acres  of  land  would  probably  be 
taken  out  of  production  for  subdivision  development. 
Community  services  would  be  further  stressed. 
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E.  Sixteen  cultural  resource  sites  would  be  disturbed  or  destroyed 

in  the  1,462-acre  permit  area.  One  of  these  is  eligible  for 
nomination  to  the  National  Register  of  Historic  Places;  another 
may  be  eligible  (a  determination  is  now  being  made). 

F.  Train  traffic  on  the  Decker  spur  and  beyond  would  increase  by 

about  400  unit  trains  per  year,  including  empties;  this  would 
increase  noise,  dust,  and  gaseous  air  pollution  along  the 
right-of-way,  and  increase  the  probability  of  traffic  hazards 
at  road  crossings. 

4.  Alternatives  considered; 

Alternatives  available  to  State  and  Federal  agencies  include: 
(a)  no  action,  approval  as  proposed;   (b)  deferring  action;   (c)  preventing 
further  development  by  suspending  operations,  cancelling  the  lease,  or 
acquiring  the  lease;  and  (d)  rejecting  the  mine  and  reclamation  plan  or 
restricting  development  on  the  lease.     Other  options  include  developing 
selected  areas  now  under  lease  and  approving  the  proposed  mining 
plan  after  modification.     The  mining  and  reclamation  plan  must  be  modi- 
fied to  meet  criteria  set  forth  in  the  Surface  Mining  Control  and 
Reclamation  Act  of  1977,  and  the  Montana  Strip  Reclamation  Act  of  1973 
and  other  pertinent  criteria.     Agencies  may  also  add  stipulations  to 
permit  approval  which  would  minimize  the  environmental  impacts  by  imposing 
various  technical  alternatives.     The  major  stipulations  to  be  considered 
include:     the  use  of  best  available  control  technology  for  all  mine  dust 
and  gaseous  emissions;   implementation  of  a  monitoring  system  for  ambient 
air;  double-lift  salvage  of  topsoil;  selective  salvage  and  replacement 
of  soils  to  better  simulate  premining  conditions;  and  reduction  of  slope 
lengths  to  minimize  erosion. 

5.  Comments  have  been  requested  from:     (See  Summary  Attachment.) 

6.  The  date  the  draft  was  made  available  to  the  Governor  of  Montana,  Montana 

EQC,  the  Federal  CEQ,  and  the  public:     July  13,  1979 

The  date  the  final  was  made  available: 
FES  79- 
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SUMMARY  ATTACHMENT 


Comments  were  requested  from  the  following  organizations,  and  were 
received  from  those  with  an  asterisk  by  their  name: 

Federal  agencies: 

Advisory  Council  on  Historic  Preservation* 
Federal  Energy  Regulatory  Commission* 
Interstate  Commerce  Commission 
U.S.  Department  of  Agriculture 

Forest  Service 

Soil  Conservation  Service* 
U.S.  Department  of  the  Army 

Corps  of  Engineers* 
U.S.  Department  of  Commerce 

Old  West  Regional  Commission 
U.S.  Department  of  Energy 

U.S.  Department  of  Health,  Education,  and  Welfare* 
U.S.  Department  of  Housing  and  Urban  Development* 
U.S.  Department  of  Interior 

Bureau  of  Indian  Affairs* 

Bureau  of  Mines* 

Bureau  of  Reclamation* 

Fish  and  Wildlife  Service* 

Heritage  Conservation  and  Recreation  Service* 

National  Park  Service 

Office  of  Surface  Mining* 
U.S.  Department  of  Labor 

Mining  Safety  and  Health  Administration* 
U.S.  Department  of  Transportation 
U.S.  Environmental  Protection  Agency* 

State  and  local  agencies: 

Office  of  the  Governor,  Montana 
Office  of  the  Governor,  Wyoming* 
Montana  Agricultural  Experiment  Station 
Montana  Bureau  of  Mines  and  Geology 
Montana  Department  of  Community  Affairs 
Montana  Department  of  Fish  and  Game* 

Montana  Department  of  Health  and  Environmental  Sciences 
Montana  Department  of  Natural  Resources  and  Conservation 
Montana  Department  of  Revenue 
Montana  Energy  Advisory  Council 
Montana  Environmental  Quality  Council 
Montana  Historical  Society* 

Board  of  County  Commissioners,  Big  Horn  County,  Montana 
Board  of  County  Commissioners,  Rosebud  County,  Montana 
Board  of  County  Commissioners,  Sheridan  County,  Wyoming 
Mayor,  City  of  Sheridan 


Tribal  councils: 

Northern  Cheyenne 
Crow 

Applicant : 

Shell  Oil  Company* 


CONTENTS 

VOLUME  1 

(Incorporated  by  reference) 

VOLUME  2 
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CHAPTER  I 


DESCRIPTION  OF  THE  PROPOSAL  UNDER  CONSIDERATION 


A.  INTRODUCTION 

This  FES  is  a  joint  State-Federal  effort  based  on  Shell  Oil  Company's 
permit  applications,  and  is  a  supplemental  volume  to  the  Northern  Powder 
River  Basin  Coal  regional  environmental  statement.     Volume  two  describes 
in  detail  the  specific  mine  and  reclamation  plan  for  the  proposed  Pearl 
mine  in  southern  Big  Horn  County,  Montana. 

To  summarize.   Shell  proposed  a  truck  and  shovel  operation  producing 
2  million  tons  per  year,  and  having  a  24-year  mine  life.     Reclamation  would 
continue  through  year  27.     The  permit  area  would  cover  1,462  acres  and  mining 
would  draw  approximately  460  people  into  the  region.     (This  includes  families 
and  ancillary  employment. ) 

B.  REVISIONS 

Substantive  changes  have  not  been  made  in  the  proposed  Pearl  mine  plan. 
Those  changes  made  bring  the  mine  plan  closer  to  complete  compliance  with 
the  final  regulatory  program  under  the  Surface  Mining  Control  and  Reclamation 
Act  of  1977  and  Montana's  Strip  and  Underground  Mine  Reclamation  Act  of 
1973. 

The  following  improvements  have  been  made  in  the  mine  and  reclamation 

plan: 

Innoculation  of  legume  seed  with  bacteria. 

Drilling  on  slopes  of  3:1  or  less  in  lieu  of  partial  broadcasting. 
Hand  collecting  of  native  seed. 

Selective  salvage  of  soils  and  overburden  materials  having  the  potential 
to  be  toxic  or  to  otherwise  cause  problems. 

Shell  proposes  to  divert  Little  Youngs  Creek  around  the  southwest  corner 
of  the  south  pit,  as  shown  in  figure  I-l.     Little  Youngs  Creek,  at  this 
point,  drains  a  13.3  mile    area.     Estimated  peak  flows,  in  cubic  feet  per 
second  (cfs),  follow: 

2-year   37  cfs  25-year   274  cfs 

5-year  102  cfs  50-year   376  cfs 

10-year   168  cfs  lOO-year   496  cfs 


These  figures  are  from  volume  III  of  the  company's  application,  and 
were  computed  using  Johnson  and  Omang,  1976,  USGS  Open-File  Report  75-650. 
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The  existing  creek  channel  has  an  average  7-foot  bottom  width  and  1:1.25 
slopes.     The  diversion  channel  is  designed  to  have  a  bottom  width  of  8  feet 
and  variable  slopes.     In  sandstone,  siltstone,  and  shale  materials,  slopes 
would  be  1:1;  in  fractured,  weathered,  or  friable  rock,  slopes  would  be 
1:1.5;  and  in  alluvial  material  and/or  channel  fill,  slopes  would  be  1:1.25. 
The  diversion  would  be  about  2,000  feet  long. 

To  compute  expected  velocities,  the  company  used  an  ii  value  of  0.04, 
which  is  high  when  considering  the  materials  encountered  in  the  construction 
of  the  diversion.     Values  of  0.03  to  0.035  would  probably  be  more  accurate. 
(King,  Handbook  of  Hydraulics,  p.  7-20).     The  velocities  computed  for  discharge 
values  of  370  and  740  cfs  would  probably  cause  erosion  in  reaches  of  the 
diversion  that  would  be  constructed  in  fractured,  weathered,  and  friable 
rocks,  and  in  alluvial  material. 

Following  mining.  Little  Youngs  Creek  would  be  returned  to  its  approximate 
original  contours. 

SMCRA  rules  and  regulations  do  not  preclude  mining  through  alluvial 
valley  floors.     Rather,  SMCRA  requires  the  preservation  of  hydrologic  functions; 
the  company  believes  it  can  meet  this  requirement.     The  company  currently 
proposes  to  mine  through  Little  Youngs  Creek  whether  or  not  it  meets  the 
GSM  criteria  for  an  alluvial  valley  floor.  ^ 

Based  on  data  collected  during  1979,  inflow  into  the  south  pit  was 
estimated  in  gallons  per  minute  (gpm)  as  follows: 


Source  Flow  (gpm) 

Alluvium: ^ 

Storage   180 

Mined  block   73 

M  coal  seam   q 

G  coal  seam   0 

Clinker    0 

Total   253 


Shell  Oil  Company,  August  23,  1979,  Testimony  at  public  hearings 
for  DES  79-41,   Sheridan  Wyoming. 

■^WESTECH,  Inc. ,  1979,  Groundwater  inflow  into  the  south  pit:  Report 
to  Shell  Oil  Company. 

^Intercepted  water  from  the  alluvium  is  expected  to  flow  at  a  rate 
of  71  gpm.  The  company  plans  to  use  perimeter  dewatering  procedures  to 
intercept  this  flow  before  it  enters  the  pit. 
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This  is  only  slightly  above  the  inflow  at  the  Ash  Creek  mine,  which  was 
used  for  purposes  of  estimation  in  the  draft  analysis.     Therefore,  the 
impact  would  probably  not  differ  significantly  from  that  projected  on  pages 
III-7  and  III-8  of  the  Pearl  draft.     The  company  does  not  expect  any  inflow 
from  the  interbedded  sandstones.     Data  indicate  that  these  strata  have  limited 
horizontal  continuity.     Strata  overlying  the  G  coal  seam,  generally  capable 
of  acting  as  aquifers,  appear  to  be  unsaturated  in  the  permit  area. 


CHAPTER  IX 


CONSULTATION  AND  COORDINATION 


A.  ORGANIZATION  OF  STATE  AND  FEDERAL  INTERAGENCY  TASK  FORCE  FOR  THIS 

ENVIRONMENTAL  STATEMENT 

Instructions  to  prepare  regional  and  site-specific  environmental 
statements  for  the  northern  Powder  River  coal  basin  were  issued  to  the 
Geological  Survey  and  the  Bureau  of  Land  Management  by  the  Secretary  of 
the  Interior  on  April  29,  1976.     The  Geological  Survey  was  designated 
as  lead  agency.     Because  of  some  duplicate  or  closely  related  actions 
pending  before  State  and  Federal  agencies,  and  because  the  National  and 
the  Montana  environmental  policy  acts  have  similar  requirements,  the 
State  of  Montana  joined  with  the  Federal  task  force  in  August  1976  to 
prepare  these  environmental  statements. 

B.  DEVELOPMENT  OF  THIS  STATEMENT 

Public  notice  was  given  in  June  1977  that  an  environmental  impact 
statement  was  to  be  prepared  on  the  proposed  Pearl  mining  and  reclamation 
plan  by  a  joint  State-Federal  task  force.     The  State  task  force  personnel 
were  under  the  administrative  supervision  of  a  State  coordinator  attached 
to  the  office  of  the  Commissioner  of  the  Montana  Department  of  State 
Lands . 

In  preparation  of  this  draft  statement,  data  and/or  review  comments 
were  solicited  from  a  wide  range  of  State  and  Federal  agencies,  county 
and  city  officials,  consultants,  and  private  interest  groups. 

A  close  working  relationship  was  established  with  State  and  local 
agencies  in  Montana.     All  divisions  of  Montana  State  government  having 
jurisdictional  interests  in  the  projects  have  been  contacted  and  many 
have  supplied  data.  " 

During  the  preparation  of  this  environmental  impact  statement, 
consultation  and  coordination  was  made  with  the  following  organizations: 

Government: 

Federal: 

Advisory  Council  on  Historic  Preservation 
U.S.  Department  of  Agriculture: 

Forest  Service 

Soil  Conservation  Service 
U.S.  Department  of  Commerce: 

Old  West  Regional  Commission 
U.S.  Department  of  the  Interior: 

Bureau  of  Indian  Affairs 
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Bureau  of  Land  Management 
Bureau  of  Mines 
Bureau  of  Reclamation 
Fish  and  Wildlife  Service 

Heritage  Conservation  and  Recreation  Service 

National  Park  Service 

Office  of  Surface  Mining 
U.S.  Department  of  Labor: 

Mine  Safety  and  Health  Administration 
U.S.  Department  of  Transportation 
U.S.  Environmental  Protection  Agency 
U.S.   Interstate  Commerce  Commission 

State  of  Montana: 

Office  of  the  Governor 
Agricultural  and  Experiment  Station 
Bureau  of  Mines  and  Geology 
Department  of  Community  Affairs 
Department  of  Fish  and  Game 

Department  of  Health  and  Environmental  Sciences 
Department  of  Revenue 
Montana  Historical  Society: 

State  Historic  Preservation  Office 

State  of  Wyoming: 

Office  of  the  Governor 

Board  of  County  Commissioners,  Sheridan  County,  Wyoming 

Mayor,  City  of  Sheridan 

Sheridan  County  Planning  Commission 

Local : 

Big  Horn  County  Planning  Director 

Board  of  Commissioners,  Big  Horn  County,  Montana 

Non-government: 

Meadowlark  Group 
Montana  State  University 
Shell  Oil  Company 
University  of  Montana 
WESTECH,  Inc. 

The  Shell  Oil  Company  provided  data  and  information  on  its  proposed 
activities,  and  greatly  facilitated  field  observations  and  data  collection 
by  task  force  members. 

The  Division  of  Archeology  and  Cultural  Resources,  Mineral  Research 
Center,  Montana  College  of  Mineral  Science  and  Technology  Alumni  Foundation, 
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Butte,  Montana,  provided  the  archeological  reconnaisance  of  the  Pearl  area 

to  supplement  the  data  provided  by  the  Montana  Departments  of  Natural  Resources 

and  Conservation,  Highways,  Health  and  Environmental  Sciences,  and  Fish 

and  Game;  by  Montana  State  University,  Department  of  Agricultural  Economics; 

and  by  the  University  of  Montana,  Department  of  Environmental  Studies. 

C.     REVIEW  OF  THIS  STATEMENT 

In  accordance  with  guidelines  of  the  Council  on  Environmental  Quality 
and  the  Montana  Department  of  State  Lands,  copies  of  the  draft  statement 
were  made  available  to  the  public  for  comments  and  suggestions.  Comments 
were  also  solicited  from  the  above-mentioned  agencies  and  organizations. 

This  environmental  statement  is  available  for  public  review  at  the 
following  places: 

U.S.  Geological  Survey  Public  Inquiries  Office,  Room  1012,  Federal 
Building,  1961  Stout  Street,  Denver,  CO  80202. 

.     U.S.  Geological  Survey  Library,  1526  Cole  Blvd.,  Golden,  CO  80401. 

U.S.  Geological  Survey  Library,  Room  4A100,  USGS  National  Center, 
12201  Sunrise  Valley  Drive,  Reston,  VA  22092. 

.     Montana  Department  of  State  Lands,  1625  11th  Ave.,  Helena,  MT  59601. 

Bureau  of  Land  Management  (West  of  Miles  City),  P.  0.  Box  940,  Miles 
City,  MT  59301. 

Parmley  Billings  Public  Library,  510  North  Broadway,  Billings,  MT 
59103. 

Sheridan  County  Fulmer  Public  Library,  320  North  Brooks,  Sheridan, 
WY  82801. 

Big  Horn  County  Public  Library,  419  North  Custer  Ave. ,  Hardin,  MT 
59034. 

.     The  Rosebud  County  Library,  201  North  9th  Ave.,  Forsyth,  MT  59327. 

A  limited  number  of  copies  are  available  on  request  from  the  United 
States  Geological  Survey,  Land  Information  and  Analysis  Office,  Box  25046, 
Mail  Stop  701,  Federal  Center,  Lakewood,  CO    80225;  and  the  Montana  Department 
of  State  Lands,  1625  11th  Ave.,  Helena,  MT  59601. 

Comments  on  the  draft  environmental  statement  were  sought  from 
industry,  officials  from  all  levels  of  government,  environmental  groups, 
and  concerned  citizens.     Written  comments  were  received  from  those  agencies 
identified  in  the  Summary  Attachment,  page  vii. 
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D.     COMMENTS  AND  RESPONSES  . 

Letters  received  during  the  comment  period,  along  with  the  task  force 
responses,  are  printed  on  the  following  pages. 
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24.     Public  Hearings:     Summary  of  Principal  Comments 

Public  hearings  on  the  Northern  Powder  River  Basin  and  Pearl  mine 
environmental  statements  (DES  79-41)  were  held  at  Forsyth,  Montana,  and 
Sheridan,  Wyoming,  on  August  22  and  23,  1979,  respectively.     A  summary 
of  testimony  at  the  hearings,  and  references  to  responses  in  the  written 
comments  are  presented  below.     Transcripts  of  the  hearings  are  on  file 
at  the  Montana  Department  of  State  Lands,  1625  Eleventh  Avenue,  Helena, 
Montana  59601,  and  at  the  U.S.  Geological  Survey,  Box  25046,  Mail  Stop 
701,  Denver  Federal  Center,  Denver,  Colorado  80225. 

Testimony  at  the  hearings  was  given  by  12  individuals.     Of  the  three 
individuals  commenting  at  Forsyth,  all  addressed  the  volume  1,  the  Northern 
Powder  River  Basin  Coal  statement.     In  Sheridan,  five  of  the  nine  individuals 
commented  on  volume  1,  while  four  commented  on  the  Pearl  mine,  volume 
2.     One  of  these  individuals  favored  approval  of  the  Pearl  mine  for  the 
following  reasons: 

They  (Shell)  have  "been  a  very  important  part  of  our  community  and  have 
been  good  neighbors,  and  they  are  our  partners  and  progress." 

The  remaining  testimony  directed  at  the  proposed  Pearl  mine  was  concerned 
primarily  with  the  hydrologic  impacts  of  the  mine  and  the  designation 
of  Little  Youngs  Creek  as  an  alluvial  valley  floor. 

If  the  hydrologic  integrity  of  Little  Youngs  Creek  is  restored,  no  water 
rights  would  be  affected  downstream  of  the  mining.     Shell  will  have  to 
apply  for  permits  from  the  Wyoming  Department  of  Environmental  Quality. 
Wyoming  will  have  to  permit  or  reject  the  plans  for  the  portion  of  the 
rail  line  passing  through  Wyoming  and  that  portion  of  the  Little  Youngs 
Creek  diversion  that  affects  Wyoming.     See  letters  14,   19,  and  20. 

The  company  was  concerned  over  the  documentation  of  poor  water  quality 
in  the  resaturated  spoils.     The  reference  for  this  is: 

Van  Voast,  W.  A.,  Hedges,  R.  B. ,  and  McDermott,  J.  J.,  December  1978, 

Strip  coal  mining  and  the  mined-land  reclamation  in  the  hydrologic 
system — southeastern  Montana:     Old  West  Regional  Commission, 
Billings,  Montana. 

and 

 ^1977,  Hydrologic  conditions  and  projections  related  to  mining 

near  Colstrip — southeastern  Montana:     Bureau  of  Mines  and  Geology, 
Bulletin  102,  43  p. 

Concern  was  also  expressed  over  the  uniform  slopes.     The  agency  is 
concerned  about  slope  morphology  and  not  about  topographic  uniformity  of 
slopes.     The  5:1  requirements  do  not  preclude  the  construction  of  a  geo- 
morphically  stable  slope  by  altering  the  slope  morphology  from  the  contours 
presently  proposed  by  the  company. 
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The  company  expressed  the  view  that  it  has  designed  its  reclamation  to 
restore  productivity  to  levels  equal  to  or  greater  than  that  of  the 
premining  productivity.     In  response,   it  should  be  noted  that  good  design 
does  not  guarantee  success.     Additionally,  the  EIS  analysis  is  based  on 
potential  premining  productivity  not  on  existing  premining  productivity. 
Productivity  varies  in  response  to  management. 

Revegetation  results  to  date  in  the  northern  Powder  River  basin  indicate 
difficulty  in  reestablishing  both  vegetative  quantity  and  quality  to  support 
premining  levels  of  grazing  and  wildlife  use.     (See  volume  1,  regional  analysis, 
p.  IV-33  through  IV-36. )     Reclamation  of  surface  mined  land  is  experimental, 
the  product  of  approximately  six  growing  seasons  of  legally  required  efforts. 
While  the  company  may  be  using  the  best  reclamation  technology  available 
to  them,  our  best  projection  is  that  recovery  will  require  decades. 
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E.  CORRECTIONS 

The  following  additions  and/or  changes  should  be  made  in  volume  2  of 
this  final  environmental  statement: 

Page  I-l:     Insert  after  last  line:     Mining  Control  and  Reclamation  Act  of 
1977. 

Page  I-ll:     The  Wyoming  portion  of  existing  county  road  should  be 
relocated  to  fall  on  the  section  line. 

Figures :     Relocate  the  permit  boundary  lines,  in  all  applicable  figures, 
to  coincide  with  the  100-foot  buffer  zone  shown  in  figure  1-8. 


Page  1-14:     On  this  figure  delete  the  extension  of  a  rail  spur  into  the 


Crow  Indian  Reserrvation. 

Page 

1-17: 

Section  3,  line  5:     change  "west"  to  east. 

Page 

II-3: 

The  left-hand  side  of  this  figure  is  downfaulted,  and  the 
right-hand  side  is  uplifted. 

Page 

II-5: 

Table  II-l:     Change  "Federal  livestock  standard"  to 
Threshold  standard. 

Page 

11-40: 

A  species  list  for  fish  is  provided  in  the  preceeding  section 
of  this  chapter  in  letter  5,  response  23. 

Page 

III-6: 

Last  paragraph,  line  6,  last  word:     Change  "the"  to  and. 

Page 

III-19 

:     Footnote  7:     Change  "sec.  519  (b)"  to  sec.  515(b)(19). 

Page 

VII-1: 

Second  paragraph,  line  5:     Change  "500  acre-feet  per  year" 
to  28  acre-feet  per  year. 

Page 

VIII-4 

:     First  paragraph:     Change  "2ppm"  to  0.3  ppm. 

Page 

XI-46: 

Add: 

^PEDCo 

-  Environmental,  Inc.  ,  March  1977,  Southeastern  Montana  coal 

resource,  AQMA  analysis:     U.S.  EPA,  Region  VIII,  Air  planning  and 
operations  section,  Denver,  Colorado,  52  p. 

^U.S.  EPA,  February  1978,  Survey  of  fugitive  dust  from  coal  mines: 
Region  VIII,  Denver,  Colorado,  115  pp. 

~^Draft  EIS,  Eastern  Powder  River  coal  basin  of  Wyoming,  1974, 
prepared  by  the  Departments  of  Agriculture  and  Interior  and  the  Interstate 
Commerce  Commission,  appendix  B,  p.  1-7. 

^U.S.  EPA,  1976,  Compilation  of  air  pollutant  emission  factors  for 
fugitive  dust  sources,  second  edition,  Report  No.  AP-42,  February, 
Table  8.20-1.  p.  8.20-1. 

PEDCo  -  Environmental,  Inc. ,  1973,  in  Final  northwest  Colorado  coal 
final  EIS:     Department  of  the  Interior,  appendix  D,  p.  VI-24. 
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X-1 


ENGLISH-METRIC  CONVERSION  FACTORS 


To  convert 
English  unit 


Multiply  by 


To  obtain 
Metric  unit 


Inches  (in)  

Feet  (ft)  

Miles  (mi)  

Square  feet  (ft2)— 
Acres  — — 

Acre-feet  (acre-ft)- 


Cubic  yards  (yd~^)  

Pounds  (lb)  

Short  tons  (tons)  ■  

Pounds  per  acre  (lb/acre) 

Btu/lb  

Gallons  (gal)  

Gallons  per  minute 

(gal/min)  

Degrees  Fahrenheit  (°F) — 


2.54 

3.048 

X 

lOl 

3.048 

X 

10-1 

1.609 

9.290 

X 

10-2 

4,047 

X 

10--^ 

4.047 

X 

10-3 

1.233 

X 

10^ 

1 .233 

X 

10"3 

7.646 

X 

10-1 

4.536 

X 

10-1 

9.072 

X 

10-1 

1.12 

2.326 

3.785 

X 

10-3 

6.309 

X 

10-2 

(1 

) 

Centimeters  (cm). 
Centimeters  (cm). 
Meters  (ra). 
Kilometers  (km). 

Square  meters  (m2). 
Hectares  (ha).  ^ 
Square  kilometers  (km  ). 
Cubic  meters  (m^). 
Cubic  hectometers  (hm  ). 

Cubic  meters  (m  ). 

Kilograms  (kg). 

Metric  tons  (t). 

Kilograms  per  hectare  (kg/ha). 

Kilojoules  per  kilogram  (kJ/kg) 
3 

Cubic  meters  (m  ). 
Liters  per  second  (L/s). 
Degrees  Celsius  (°C). 


"Temperature  in  °C  =( temperature  in  °F  -  32)/1.8. 


